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The present invention relates to a cemented carbide cutting 
tool insert, particularly useful Cor turning, milling and 
drilling in steels and stainless steels. 

Conventional cemented carbide inserts are produced by pow- 
der metallurgical methods including milling of a powder mixture 
forming the hard constituents and the binder phase, pfenning 
and sintering. The milling operation is an intensive milling in 
mills of different .sizes and with the aid of milling bodies. 
The milling time is of the cider of several hours up to several 
days. Such processing is believed to be necessary in order to 
obtain a uniform distribution of the binder phase in the milled 
mixture. It is further believed that the - intern; i ve milling 
creates a reactivity of the mixture which further promotes tin? 
formation of a dense structure. However, milling has its 
disadvantages. During the long milling time the milling bodi.es 
are worn and contaminate the milled mixture, furthermore even 
alter an extended milling a random rather than an ideal homage 
neous mixture may be obtained Thus, the properties of the 
sintered cemented carbide containing two or mote component s de- 
pend on how tin.* i3t.att.itig material:* are mixed. 

There exist alternat i ve technologies? to intensive milling 
lor pt eduction of cemented cat bide, for example, use of 
particle:; coated with binder phase metal. The coating methods 
i nc 1 ude t 1 u i d i /.ed \ )• 1 mi a hods , suhuM t echn i guos , e 1 ec t t o I y t. i e 
coating, PVP coat i ng or other methods .such as disclosed in e. 
g . i;H Md.-l'M. SK Mh! 7'el or US , j ( , )0^ t >0;>. Coated carbide 
panicles could be mixed with additional amounts of cobalt and 
other eaibide powders to obtain the desired final material 
compos i t ion, pressed and sintered to a dense structure. 

P\ n i ng me t r i I cut t i ng ope r a l i ons 1 ike. t. u r n i ng , mi 1 1 i ng and 
drilling the general piopert i es such as hardness, resistance 
against plastic deformation, resistance against, formal ion of 
thermal fatigue eraeks are to a great extent, related to the 
volume fraction of the hard phase?? and the binder phase in the 
wintered cemented carbide body. It is well known that inoreas 
ing the amount of t lie binder phaire reduces the resist, mo. io 




plastic deformation. Different cutting conditions require 
different properties of the cutting insert. When cutting in 
steels with raw surface zones (e. g. rolled, forged or cast) a 
coated cemented carbide insert must consist of tough cemented 
5 carbide and have a very good coating adhesion as well. When 

turning, milling or drilling in low alloyed steels or stainless 
steels the adhesive wear is generally the dominating wear type. 

Measures can be taken to improve the cutting performance 
with respect to a specific wear type. However, very often such 
10 action will have an negative effect on other wear properties. 

The influence of some possible measures is given below : 

1. Milling, turning or drilling at high cutting speeds and 
high cutting edge temperature require a cemented carbide with a 
rather large amount of cubic carbides (a solid solution of WC- 

15 TiC-TaC-NbC) . Thermal fatigue cracks will often more easily de- 
velop in such carbides. 

2. The formation ot thermal fatigue cracks can be reduced 
by lowering the binder phase content. However, such action will 
lower the toughness properties of the cutting insert which is 

20 not desirable. 

3. Improved abrasive wear can be obtained by increasing the 
coating thickness. However, thick coatings increase the risk 
for flaking and will lower the resistance to adhesive wear. 

It has now surprisingly boon found that cemented carbide 
25 inserts made from powder mixtures with hard constituents with 
narrow grain si'/u distributions and without conventional 
milling have excellent cutting performance in steels and 
stainless steels with or without raw surfaces in turning, 
milling and drilling under both dry and wet conditions. 
30 Fig 1 shows in K100X the microst ructure of. a cemented car- 

bide insert according to the invention. 

Fig 2 shows in ll'OOX the micros tructure of a corresponding 
insert made according to prior art. 

According to the invention there is now provided cemented 
] . 35 carbide inserts with excellent properties tor machining ot 

steels and stainless steels comprising WC and <1 - 20 wt* Co, 
preferably 5 - wt-% Co and 0-30 wt-% cubic carbide, 

preferably 0 - lb wt-% cubic carbide, most preferably 0 10 
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wt-% cubic carbide such as TiC, TaC, NbC or mixtures thereof. 
The WC-y rains have an average grain size in the range O.B - 3.5 
Hm, preferably 1.0 - 3.0 yim. Hie microstructure oE the cemented 
carbide according to the invention is further characterized by 
a narrow grain size distribution of WC in the range 0.5 - 4.5 yx 
m, and a Dower tendency for the cubic carbide particles, when 
present, to form long range skeleton, compared to convent iona 1 . 
cemented carbide. 

In another alternative embodiment there is provided cc^ 
mented carbide inserts comprising WC and 10 -"25 wt-% Co, 
preferably 15 - 20 wt-% Co, and < 2 wt-%, preferably < 1 wt-% 
cubic carbides such as Ct^C^ and/or VC added as grain growth 
inhibit, ors. The WC- grains have an average grain size 0 . n - .1.0 
^m. The mi crost ructure of cemented carbide according to the in- 
vention is further eha rac t er i /.od by a narrow grain s i 7.0 distri- 
bution of; WC in the range 0 - 1.5 yun . 

The -Mv.Munt of W dissolved in binder phase i s controlled by 
adjustment of the carbon content by small additions of carbon 
black or pure tungsten powder. The W-content in the binder 
pha.se ran be expressed as the "CW ratio" defined as 

CW- ratio - M n / (wt%Co * 0.0161) 
whet e is the measuted sa t u r at i on magn« >l i za t i on of the 

sinter-eel cement ed car bide body in kA/rn arid wt% Co is t he weight, 
percentage of Co in the cemented carbide. The CW- ratio in 
insert** according to the invent ion shall be ().h;> 1.0, prefer 

ably O.Hf, 0.^0. 

The sintered insn t ?? ar v -r . r d i rui to the invent ion are. used 
coated '>r uiuv.ii preferably fuMtrvl with MTCVP. reinvent i mum 1 

CVI ) o r PVl > with of wi » Imiit A ! • ' » ^ . [ n pa r t i ru 1 a r , tm tit i layer 
eoatiri'is r -i impr i i ru j TH'vN,/*.. w i t h columnar grains follower] hy r\ 
I r i y f • t of If. Al K A ! )'•( or m mi xt.ur e of (< and K Al t \ n } , have 

shown ii'u.d results. In -mother preferred rinlx x I i mer 1 1 rh> ro^t i no 
desc! i \ 1 above i : : r'i.i!i|«lrt ».-tl with a T i N layer wh i eh oouhl he 
hi u:;lt>" I or um» *d wit hnni \ i r us 1 \ i r iq , 

Areoriliiui to the method of the present, invent i on W powder 
with a narrow cp a i n s i /e (list r ibut. ion is wet mixed without 
milliner with deatjM 1 ome r a t ed powder of other rar hides Minora My 
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TiC, TaC and/or NbC, binder metal and pressing agent, dried 
preferably by spray drying, pressed to inserts and sintered* 

WC-powder with a narrow grain size distributions according 
to the invention with eliminated coarse grain tails > 4 . 5 |lm 
5 and with eliminated fine grain tails, < 0.5 |im, are prepared by 
sieving such as in a jetmill-classif ier . It is essential 
according to the invention that the mixing takes place without 
milling i.e. there should be no change in grain size or grain 
size distribution as a result of the mixing. 
10 Hard constituents with narrow grain size distributions- ac- 

cording to the alternative embodiment with eliminated coarse 
grain tails > 1 . 5 |Xm are prepared by sieving such as in a 
jetmill classifier. It is essential according to the invention 
that the mixing takes place without milling i.e. there should 
15 be no change in grain ?ize or grain size distribution as a 
result of the mixing. 

In a preferred embodiment the hard constituents, at least 
those with narrow grain size distribution, are after careful 
deagglomerat ion coated with binder metal using methods dis- 
20 closed in patent US 5, 505, 902 or Swedish patent SE 502 754, In 
such case the cemented carbide powder according to the inven- 
tion consists preferably of Co-coated WC ♦ Co-binder, with or 
without additions of the cubic carbides, TiC, TaC, NbC, 
(Ti.W)C, (Ta,Nb)C, (Ti,Ta,Nb)C, (W,Ta,Ni)C, ( W, Ti , Ta , Nb) C or 
25 Cr3C2 and/or VC coated or uncoated, preferably uncoated, possi- 
bly with further additions of Co-powder in order to obtain the 
desired final composition. 

Example 1 

30 A. Cemented carbide tool inserts of the type SEMN 1204 AZ, 

an insert for mil liny, with the composition 9.1 wt% Co, 1.23 
wt% TaC and 0.30 wt* NbC and rest WC with a grain size of 1.6 H 
in were produced according to the invention. Cobalt coated WC, 
WC-2 wt'fc Co, prepared according to US 5,505,902 was carefully 
[ $5 deagcj 1 omerated in a laboratory jetmill equipment, mixed with 
additional amounts of Co and deagglomerated uncoated (Ta,Nb)C 
and TaC powders to obtain the desired material composition. The 



mixinn was carried out in an ethanol and water solution (0.25 1 
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fluid per kg cemented carbide powder) for 2 hours in a labora- 
tory mixer and the batch size was 10 kg. Furthermore, 2 wt% lu- 
bricant, was added to the slurry. The carbon content was 
adjusted with carbon black to a binder phase highly alloyed 
with W corresponding to a CW-ratio of 0.89. After spray drying, 
the inserts were pressed and sintered according to standard 
practise and dense structures with no porosity were obtained, 
Fig 1. 

Before coating a negative chamfer with the angle of 20° was 
ground around the whole insert. 

The inserts were coated with a 0.5 [im equiaxed TiCN- layer 
(with a high nitrogen content corresponding to an estimated 
C/N-ratio of 0.05) followed by a 4 |Un thick TiCN-layer with co- 
lumnar grains by using MTCVD- technique (temperature 885-850 °C 
and CH3CN as the carbon and nitrogen source) . In subsequent 
steps during the same coating cycle, a 1 . 0 |Xm thick layer of 
AI2O3 was deposited using a temperature 970 °C and a concentra- 
tion of H2S dopant of 0.4 % as disclosed in EP-A-523 021. A 
thin (0.3 \xm) layer of TiN was deposited on top according to 
known CVD- technique . XRD-measurement showed that the AI2O3- 
layer consisted of 100 % K-phase, 

The coated inserts were brushed by a nylon straw brush con- 
taining SiC grains. Examination of the brushed inserts in a 
light microscope showed that the thin TiN-layer had been 
brushed away only along the cutting edge leaving there a smooth 
Al203~layer surface. 

Coating thickness measurements on cross sectioned brushed 
samples showed no reduction ot the coating along the edge line 
except for the outer TiN-layer that was removed. 

H. Cemented carbide tool inserts of the type SEMN 1204 AZ 
with the same chemical composition, average grain si;:e of WC, 
CW-ratio, chamterincj and CVD-coating respectively but produced 
from powder manu Lac t u red with conventional ball milling tech- 
nique:;, Fig. 2 t were used as reference for comparison with the 
test specimens according to above. 

Inserts from A were compared to inserts from B in a wet 
milling test in a medium alloyed steel (HB-210) with hot rolled 
and rusty surfaces. Two parallel bars each o£ a thicknes:; of .11 



mm were central positioned relatively the cutter body (diameter 
100 mm) , and the bars ware placed with an air gap of 10 mm 
between them. 

The cutting data were : 

Speed= 160 m/min 

Feed= 0.20 mm/rev 

Cutting depth= 2 mm, single tooth milling with coolant. 

Evaluated life length of variant A according to the inven- 
tion was 3600 mm and for the standard variant D only 2400 mm. 
Since the CW-ratio, the negative chamfer and the coatings were 
equal for variants A and B, the differences in cutting perform- 
ance depend on the improved properties obtained by the inven- 
tion . 

Example 2 

A. Cemented carbide tool inserts of the type SEMN 1204 AZ 
according to the invention identical to the test specimen (A) 
in Example 1 . 

B. Cemented carbide tool inserts of the type SEMN 1204 AZ 
identical to the reference specimen (B) in Example 1. 

C. A strongly competitive cemented carbide grade of the 
type SEKN 1204 from an external leading carbide producer with 
the composition 7.5 wt-% Co, 0.4 wt-% TaC, 0.1 wt% NbC, 0.3 wt% 
TiC rest WC and a CW-ratio of 0.95. The insert was provided 
with a coating consisting of a 0.5 p equiaxed TiCN-layer, 2.1 
|im columnar TiCN-layer, 2.2 |im K-AI2O3 - layer and a 0.3 pm TiN- 
layer . 

Inserts from A were compared against inserts from B and C 
in a dry milling test in a low alloyed steel (HB=300) with pre 
machined surfaces. A bar with a thickness of 180 mm were 
central positioned relatively the cutter body (diameter 250 mm) 

The cutting data wore: 

Speed= 150 m/min, 

Food- 0,23 nun/rev 

Cutting depth- 2 mm, single tooth milling dry conditions. 
Insert D broke after 6000 mm after comb crack formation and 
chipping and insert C broke after 4800 mm by a similar wear 



pattern. Finally, insert A according to the invention broke af- 
ter 8000 mm. 

Example 3 

A . Cemented carbide tool inserts of the type CNMG 120408- 
QM, an insert for turning, with the composition 8.0 wt% Co, and 
rest WC with a grain size of 3.0 nm were produced according to 
the invention. Cobalt coated WC, WC-8 wt% Co, prepared accord- 
ing to US 5,505,902 was carefully deagglomerated in a labora- 
tory jetmill equipment. The mixing was carried out in an 
ethanol and water solution (0.25 1 fluid per kg cemented 
carbide powder) for 2 hours in a laboratory mixer and the batch 
size was 10 kg. Furthermore, 2 wt% lubricant, was added to the 
slurry. The carbon content was adjusted with carbon black to a 
binder phase alloyed with W corresponding to a CW-ratio of 
0.93. After spray drying, the inserts were pressed and sintered 
according to standard practise and dense structures with no po- 
rosity were obtained. 

The inserts were coated with conventional CVD TiN+TiCN,l*l 

|im . 

B. Cemented carbide 'tool inserts of the type CNMG 120408-QM 
with the same chemical composition, average grain size of WC, 
CW-ratio and the same CVD-coating respectively but produced 
from powder manufactured with conventional ball milling tech- 
niques were used as reference for comparison with the test 
specimens according to above 

Inserts from A and B woru compared in a face turning Lest 
where the resistance against plastic deformation was measured 
as the flank weur, The work piece material was a rather highly 
alloyed steel, a bar with diameter 180 mm (HB=310). The cutting 

data were: 

Spired- 290 m/min 
Feed- 0.3 0 mm/ rev 
Depth of cut- 2 nun 

The flank wear after two passages (average for 3 edges per 
variant) was found to be 0.27 nun for variant A according to the 
invention and 0.30 tor variant B. 



Example 4 

A. Cemented carbide tool inserts of the type CNMG120408-MM, 
an insert for turning, with the composition 10,5 wt-% Co, 1.16 
wt-% Ta, 0.28 wt-% Nb and rest WC with a grain size of 1.6 pn 
were produced according to the invention. Cobalt coated WC, WC- 
6 wt% Co, prepared according to US 5,505,902 was carefully 
deagglomerated in a laboratory jetmill equipment, mixed with 
additional amounts of Co and deagglomerated uncoated (Ta,Nb)C 
and TaC powders to obtain desired material composition. The 
mixing was carried out in an ethanol and water solution (0.25 1 
fluid per kg cemented carbide powder) for 2 hours in a labora- 
tory mixer and the batch size was 10 kg. Furthermore, 2 wt% lu- 
bricant, was added to the slurry. The carbon content was 
adjusted with carbon black to a binder phase highly alloyed 
with W corresponding to a CW-ratio of 0.87. After spray drying, 
"he inserts were pressed and sintered according to standard 
practise and dense structures with no porosity were obtained. 

The inserts were coated with an innermost 0.5 |>lm equiaxed 
TiCN-layer with a high nitrogen content, corresponding to an 
estimated C/N ratio of 0.05, followed by a 4 . 2 |im thick layer 
of columnar TiCN deposited using MT-CVD technique. In subse- 
quent steps during the same coating process a 1 . 0 |im layer of 
Al 2°3 consisting of pure K-phase according to procedure dis- 
closed in EP-A-523 021. A thin, 0.5 *im, TiN layer was depo- 
sited, during the same cycle, on top of the Al2C>3-layer. 

The coated insert, was brushed by a SiC containing nylon 
straw brush dtter coating, removing the outer TiN layer on the 

edge. 

B. Cemented carbide tool inserts of the type CNMG120408-MM 
with the same chemical composition, average grain size of WC, 
CW-ratio and the same CVD-coating respectively but produced 
from powder manufactured with conventional ball milling tech- 
niques were used as reference for comparison with the test 
specimens according to above. 

Inserts from A and D were compared in facing of a bar, dia- 
meter 180, with two, opposite, flat sides (thickness 120 mm) in 
4LR60 material (a stainless steel). 




The cutting data were: 
Feed= 0.25 mm/rev, 
Speed= 180 m/min and 
Depth of cut= 2.0 mm. 

The wear mechanism in this test is chipping of the edge. 
Resul t 

Insert Number of cuts 

A, according to the invention 19 
B 15 



A. Cemented carbide turning tool inserts of the type 
CNMG120408-PM with the composition 5.48 wt-% Co, 3.30 wt-% Ta , 
2.06 wt-% Nb, 2.04 wt% Ti and rest WC with a grain size of 1.6 
|im were produced according to the invention. Cobalt coated WC , 
WC-5 wt% Co, prepared according to US 5,505,902 was carefully 
deagglomerated in a laboratory jetmill equipment, mixed with 
additional amounts of Co and deagglomerateu uncoated (Ta,Nb)C, 
TaC and (Ti,W)C powders to obtain desired material composition 
The mixing was carried out in an ethanol and water solution 
(0.25 1 fluid per kg cemented carbide powder) for 2 hours in a 
laboratory mixer and the batch size was 10 kg. Furthermore, 2 
wt% lubricant, was added to the slurry. The carbon content was 
adjusted with tungsten powder to a binder phase alloy ' with W 
corresponding to a CW-ratio of 0.95. After spray drying, the 
inserts were pressed and sintered according to standard 
practise and dense structures with no porosity were obtained. 

The inserts were coated with an innermost 5 (im layer of 
TiCN, followed by in subsequent steps during the same coating 
process a 6 |>un layer of A^Oj. 

H. Cemented carbide turning tool inserts of the type 
CNMG12 04 08 - PM with the compos L t i on 5.48 wt * % Co, 3.30 wt:-% Ta , 
2.06 wt * Nb, 2.04 wU Ti and rest WC with a grain s i /.e of 1.6 
jun were produced according to the invention. Uncoated do.igglo- 
meruted WC was mixed with additional amounts of Co and deagg- 
lomerated uncoated (Ta,Nb)C, TaC and (Ti,W)C powders to obtain 
a desired material composition. The mixing was carried out. in 
an ethanol and water solution (0.25 1 fluid per kg cemented 




carbide powder) for 2 hours in a laboratory mixer and the batch 
size was 10 kg. Furthermore, 2 wt% lubricant, was added to the 
slurry. The carbon content was adjusted with tungsten powder to 
a binder phase alloyed with W corresponding to a CW-ratio of 
0.95. After spray drying, the inserts were pressed and sintered 
according to standard practise and dense structures with no po- 
rosity were obtained. 

The inserts were coated with an innermost 5 urn layer of 
TiCN. followed by in subsequent steps during the same coating 
process a 6 \im layer of AI2O3. 

C. Cemented carbide turning tool inserts of the type 
CNMG120408-PM with the composition 5.48 wt-% Co. 3.30 wt-% Ta, 
2.06 wt-% Nb. 2.04 wt% Ti and rest WC produced frcm powder 
manufactured with conventional ball milling techniques with the 
same CW-ratio and almost the same average WC-grain size as 
insert A and D were coated with the same coating as insert A 
and B . 

Inserts from A, B and C were compared in an external longi- 
tudinal turning test with cutting speed 220 m/min and 190 m/min 
reap., a depth of cut of 2 mm, and a feed per tooth equal to 
0.7 mm/ revolution . The work piece material was SS 2541 with a 
hardness of 300 Hli and a diameter of 160 mm. The wear criteria 
in this test was the measure of the edge depression in \im. 
which reflects the inverse rcr, i stance against plastic deforma- 
tion. A lower value of the edge depression indicates higher re- 
sistance against plastic deformation. 

The following results wurt; obtained : 

v- 190 m/min v-220 m/min 

edge depression, urn edge depression, urn 

59 85 



11 5 6 

C 8 9 



93 
116 



Since the general toughness behaviour was similar it is 
eleer that both insert A produced from Co-coated WC and insert 
B produced from uncreated WC both according to the invention, 
performed better than insert C produced with conventional 
techn iques . 




Example 6 

A. Cemented carbide turning tool inserts of the type 
CNMG120408-PM with the composition 5,48 wt-% Co, 3.30 wt-% Ta, 
2,06 wt-% Nb, 2.04 wt% Ti and rest WC with a grain size of 1.6 
5 |im were produced according to the invention. Cobalt coated WC, 
WC-5 wt% Co, prepared according to US 5,505,902 was carefully 
deagglomerated in a laboratory jetmill equipment, mixed with 
additional amounts of Co and deagglomerated uncoated (Ta,Nb)C, 
TaC and (Ti,W)C powders to obtain desired material composition. 
10 The mixing was carried out in an ethanol and water solution 

(0.25 1 fluid per kg cemented carbide powder) for 2 hours in a 
laboratory mixer and the batch size was 10 kg. Furthermore, 2 
wt% lubricant, was added to the slurry. The carbon content was 
adjusted with tungsten powder to a binder .phase alloyed with W 
15 corresponding to a CW-ratio of 0.95. After spray drying, the 
inserts were pressed and sintered according to standard prac- 
tise and dense structures with no porosity were obtained. 

The inserts were coated with an innermost 5 |im layer of 
TiCN, followed by in subsequent steps during the same coating 
20 process a 6 ^im layer of AI2O3 . 

~ B. Cemented carbide turning tool inserts of the type 
CMMG120408-PM with the composition 5.48 wt-% Co, 3.30 wt-% Ta, 
2.06 wt-% Nb, 2.04 wt% Ti and rest WC with a grain size of 1.6 
)irn were produced according to the invention. Uncoated deagglom- 
25 crated WC was mixed with additional amounts of Co and deagglom- 
erated uncoated (Ta,Nb)C, TaC and (Ti,W)C powders to obtain de- 
sired material composition. The mixing was carried out in an 
ethanol and water solution (0.25 1 fluid per kg cemented 
carbide powder) tor 2 hours i n a laboratory mixer and the batch 
30 size was 10 kg. Furthermore, 2 wt% lubricant, was added to the 
slurry. The carbon content was adjusted with tungsten powder to 
a binder phase alloyed with W corresponding to a CW-ratio of 
0.9b. After spray drying, the* inserts were pressed and sintered 
according to standard practise and dense structures with no po- 
35 rosity were obtained. 

The inserts were coated with an innermost 5 urn layer of 
TiCN, followed by in subsequent steps during the same coating 
process a 6 |im layer ot AI2O3 . 



* 
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C. Cemented carbide turning tool inserts of the type 
CNMG1204 08-PM with the composition 5.4 8 wt-% Co, 3.3 0 wt-% Ta, 
2.06 wt-» Nb, 2.04 wt% Ti and rest WC produced from powder 
manufactured with conventional ball milling techniques with the 
same CW-ratio and almost the same average WC-grain size as 
insert A and B were coated with the same coating as insert A 
and B. 

inserts from A, B and C were compared in a external longi- 
tudinal turning test with cutting data 240 m/min, a dopt .of cut 
of 2 mm, and a feed per tooth equal to 0.7 mm/revolution. The 
work piece material was SS 254 1 with an hardness of 300 HB and 
a diameter of 160 mm. The wear criteria in this test was the 
measure of the maximum flank wear after b min in cutting t i me , 
which reflects the resistance against plastic deformation. 

The following results woi e obtained 
max. flank wear, pm 

A 28 

B 3 

C 3 8 

Since the yonotal toughness behaviour was similai it i 5; 
clear that both insert A produced from Co-coated WC , and insert 
B produced from uncoated WC both according to the invention, 
perl oi mod better than inset t C produced with conventional 
t echn i ques . 
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Claims 

1. A cemented carbide insert with excellent properties tor 
machining of steels and stainless steels comprising WC and 4 - 
25 wt-% Co in which the WC-grains have an average grain size in 
the range 0.2 -3.5^imcharacterisedin that the WC 
grains have a narrow grain size distribution in the range 0 - 
4.5 (im. 

2. A cemented carbide insert according to the preceding 
claim comprising WC, 5-20 wt-% Co and 0-30 wt-% cubic 
carbide, preferably 0-15 wt-% cubic carbide, most preferably 
0-10 wt-% cubic carbide such as TiC, TaC, NbC or mixtures 
thereof in which the WC-grains have an average grain size in 
the rrmge 0.8 - 3,5 ^ preferably 1.0 - 3.0 |im 

characterised in that the WC grains have a narrow 
grain size distribution in the range 0.5 - 4.5 fiin, 

3 . A cemented carbide insert according to claim 1 
comprising WC and 10 - 25 wt-% Co, preferably 15 - 20 wt-% Co 
in which the WC grains have an average grain size 0.2 - 1.0 Mm 
characterised in a narrow grain size distribution 
of WC in the range 0 - 1.5 flm. 

4. A cemented carbide insert according to any of the pre- 
ceding claim characteri sedin that the W-content in 
the binder phase expressed as the "CW-ratio H defined as 

CW-ratio = M s / wt%Co * 0.0161 
where M<- is the measured saturation magnetization of the 
sintered cemented carbide insert in kA/m and wt% Co is the 
weight percentage of Co in the* cemented carbide shall be 0.82 - 
1.0, preferably 0.86 - 0.96. 

5. A cemented carbide insert according to any of the pre- 
ceding claims c h a r a c t e r i s e d in that said insert is 
provided with a thin wear resistant coating. 

0, A cemented carbide insert according to claim b 
character i s e d in that said coating comprises 
TiCvNwO.. with columnar grains followed by a layer of U-AI0O3. 
K-AI2O3 or a mixture of a- and K-AI2O3, 

7. Method of making a cemented carbide cutting tool insert 
by mixing powders of WC, TiC, TaC and/or NbC, binuor metal and 




pressing agent, drying preferably by spray drying, pressing to 
inserts and sintering characterised in 

- that a deagglomerated WC-powder with a narrow grain size 

distribution is used, 

- that the powders of TiC, TaC and/or NbC are deagglome- 
rated and 

- that the mixing is wet mixing with no change in grain 
size or grain size distribution 

8. Method according to claim 7charactcrisedin 
that in the WC-powder with a narrow grain size distribution the 
coarse grain tails > 4.5 \lrci and fine grain tails, < 0.5 Mm, are 
eliminated by sieving such as in a jetmill-classifier . 

9. Method according to claim 7characterisedin 
that in the WC-powder with a narrow grain size distribution the 
coarse grain tails > 1.5 ^m is eliminated by sieving such as in 
a jetmill-classifier. 

10. Method according to any of the claims 7-9 
characterised in that the WC grains are coated with 
binder metal and deagglomerated prior to the mixing. 




Abstra ct 

The present invention relates to a cemented carbide insert 
with excellent properties for machining o£ steels and stainless 
steels. The cemented carbide comprises WC and 4 - 25 wt-% Co. 
The WC-grains have an average grain size in the range 0.2 - 3 . b 
Hm and a narrow grain size distribution in the range 0 - 4.5 M 
in . 

According to the method of the invention a cemented carbide 
cutting tool insert is made by mixing powders of WC, TiC, TaC 
and/or NbC, binder metal and pressing agent ,,-dryi ng preferably 
by spray drying, pressing to inserts and sintering. The method 

j characterised in 

- that a deaggiomerated WC -powder with a narrow grain size 

distribution is used, 

« that the powders of Tie, TaC and/or NbC are deaggiome- 
rated and 

- that the mixing is wet mixing with no change in grain 
size o r g r a i n size d i s t r i bu t i on . 
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FORELAGGANDE 



PATENT- OCH R EG I ST RER1 N G SV ERKET Beslutsdatum 1996-12-18 



Patentavdelningen 

Patentansokning nr 9602811-3 Adressat: 
Rotel 522 

Internationell klass (IPC) 
C22C 029/08 



SANDVIK AB PATENTAVDELNINGEN 



811 81 SANDVIKEN 



Sokande: Sandvik AB, 811 81 Sandviken SE. 

Ombud: Sandvik AB Patentavdelningen. Ref : KWP-11123 SE. 

Benamning: Cemented carbide insert for turning, milling and 
drilling. ^ ^ ^ 

Skriftligt svar skall ha kommit in till PRV senast 1997-11-19. 

Om svar inte kommit in inom angiven tid, avskrivs ansokningen 
(jfr 15 § patentlagen) . 

utlAtande 

Pa svenska spraket avfattad beskrivning, patentkrav och 
sammandrag har inte ingivits i foreskrivna tre exemplar. De pa 
svenska avfattade handlingarna skall, om de inte utgors av 
vederborligen styrkta oversattningar, vara forsedda med intyg om 
att deras innehall har motsvarighet i de utlandska handlingarna. 
Patentkraven bor vara forsedda med mot ritningarna svarande 
hanvisningsbeteckningar inom parentes . Onodiga upprepningar i 
patentkraven bor undvikas. Skall ansokningen fullfoljas maste 
svenska handlingar sandas in senast i samband med besvarandet av 
detta forelaggande . 

Fullmakt for ombudet saknas. 

Ove r 1 a t e 1 s ehand ling saknas. 

Den patentsokta uppfinningen avser ett inlagg av hardmetall for 
metallbearbetning bestaende av WC och 4-25% Co. WC-kornen 
uppvisar en medelkornstorlek pa 0,2-3,5 ym med en smal 
kornstorleksf ordelning inom 0- 4,5 ym. Verktyg med dessa inlagg 
uppvisar battre skarande egenskaper an tidigare. 

Genom US 4923512 och US 3660050, se kraven, ar det tidigare kant 
hardmetallinlagg for skarande verktyg bestaende av WC med upp 
till 25 % Co vars WC-korn har en medelstorlek pa nigra ym. Den 
patentsokta uppfinningen skiljer sig harifran endast genom 
uppgiften om smal kornstorleksf ordelning. 



Forts 



UPPLYSNINCAR 



Patentkrav far inte andras sa att det kommer att innehalla 
nagot som inte framgar av grundhandlingarna . Andras patentkrav 
sa att nya bestamningar tillkommer, skall samtidigt anges var 
motsvarighet finns i grundhandlingarna. Andrade handlingar 
skall inges i tva exemplar . 

PATENT- OCH Postadress Besoksadress Telefon Telex Telefax Postgtro 

REG ISTRERINGS VERKET Box 5055 17978 

T-01 (1993-1 1-01) 102 42 Stockholm ValhaUavagen 136 Vx 08-782 25 00 PA lOREG S 08-666 02 86 i 56 84-4 




Besl . dat : 1 




12-18 (ans.nr 9602811-3) 



Kornstorleksf ordelningen definieras endast genom intervallet, 
vilket ej avgransar den patent sokta uppfinningen mot det 
harigenom kanda hardmetallinlagget . Det far emellertid anses 
ligga nara till hands for fackmannen att avlagsna storre korn, 
sa att en smal fordelning erhalles, varfor kraven 1-3 saknar 
erforderlig uppf inningsho jd . 

Det patent sokta sattet enligt kraven 7-10 saknar de sarskilda 
tekniska sardragen fran krav 1, varfor en enhetlig uppfinng ej 
kan anses foreligga. 

Det patentsokta sattet skiljer sig ej vasentligt fran vad som 
tidigare ar kant genom SE 502754 och W095/26245, varfor dessa 
krav ej anger nagot patenterbart . 



I tjansten 




LTI 
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